Role of Osteoprotegerin (OPG) in Bone Marrow Adipogenesis.
Bone marrow adipogenesis is one of the major characteristics of aged bone. Bone marrow mesenchymal stem cells (BMMSCs) prefer to differentiate into adipocytes instead of osteoblasts in the bone marrow cavity in aged hosts. The mechanism of formation and function of adipocytes in aged bone marrow needs further investigation. Osteoprotegerin (OPG) is a member of the tumor necrosis factor receptor (TNFR) super family, and it can inhibit the activities of osteoclasts. We found that adipocyte numbers increased in the bone marrow of Opg knockout mice. In this study, we investigated the role of OPG in the differentiation of BMMSCs and bone marrow adipogenesis. Histological analyses were performed on the bone tissues of Opg knockout (Opg-KO) and wild-type (WT) mice of different ages. BMMSCs obtained from mice were cultured in vitro to evaluate their differentiation abilities. With aging, the expression of Opg in the bone marrow of WT mice markedly decreased, but that of the adipogenic specific transcription factor peroxisome proliferator-activated receptor γ (Ppar-γ) increased. Adipocytes formed in the bone marrow of Opg-KO mice at a relative young age, and the number of adipocytes increased dramatically with age. Compared with the WT control, the osteogenic differentiation of Opg-KO BMMSCs decreased, but the adipogenic differentiation increased. Moreover, exogenous OPG could inhibit the adipogenic differentiation and promote the osteogenic differentiation of Opg-KO BMMSCs in vitro. OPG plays an important role in regulating BMMSC differentiation and bone marrow adipogenesis.